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D \^`n sqmthf¤Hdfn^ip^|qmt¨^hj`_ _rm u `hjhf` u ¨WvÄipit|~kldjith u d¯T`|q`nWkqd¡i)hB`²Wgi)kldfmon;µmon^`4djso`n^`|qithfhfv
xmtn |qmonNkq` u kqm§i u djswx|q`#kldf³Yi)kqdjmtn swkl`p£ mohfhjm  ` u ¨Nv i@hfdjn`Yit|'swvHswkq`_ sqmoh¯¤o`  mo|'i@sq`|qdf`s-m)
hfdjn^`it|1swvHswkq`_=sqmoh¯¤o`s#ª[\^`*sqdf³`mo|kl\^`*djhfhÃ¥¦xmtn u d¯kldfmon^dfn^mtkl\^`sq`swvHswkq`_rsy_4it«t`syi4ohjmt¨ith
mo|i u df|q`x#ksqmthjgkqdjmtnitp^p^|wmNitx\²Wg^d¯kl`ydfnitp^p|qmop^|wd¡i¢kl`tªyn-kq\^`mtkq\^`|\itn u µ  dfkq\-kl\^`yi u ¤o`nNk
mtpit|li)hjhf`hxmo_rp^gkl`|qsµ u mo_4itdfn u `xmt_4pJmoswdfkqdjmon£ithfomo|qd¯kl\_4sr\iY¤t``n¢}~mUvt` u itn dfn^x|q`Yi)sqdfn^
pJmop^g^hjit|qd¯k¦v»it_rmonkq\^`sqxdj`nNkld ¹ xxmo_r_g^n^d¯k¦v»¨J`xYi)g^sq`rkl\^`#v u ` ¹ n^`4iomem u  |lit_r`  mo|w«klm
u `|qd¯¤o`r`4xdf`nNksqmoh¯¤o`|qs9 mo|kq\^`r|q`sqg^h¯kldfn^swvHswkq`_rs*g^sqdfn^kl\^`_4i)kq\^`_4i)kqdjxithp^|wmop3`|wkqdj`s*m)
kl\`<dfn^d¯kldjith{ Ì °¬ N¢®ZªL½¦n u `` u µosqdfn^x`<kl\^`B`Yit|whfv4­to  sµ¢`4xdf`nNkPitn u sqxithjit¨^hf` u mo_4itdfn u `xmt_¥
pJmosqd¯kldfmonÄithfomo|qd¯kl\_4s\iY¤o`r¨3``n u `¤t`hfmopJ` u  mo|kl\`sqmohfgkldfmon»mtBxmt_4pgki)kqdjmtniths~kl|qgxklg|lith
_r`x\i)n^djxs9p^|qmt¨^hj`_rsFdFª `)ª mo|kl\^`swmohfgkldfmonmt±`hjhfdfpkldfxr{ Ì °±s+\m  `¤t`|ykq\^`df|9itp^phjdfxYi)kqdjmtn
klmrxmo_rp^gki¢kldfmonith;©gd uu vHnit_rdfxs1p^|qmo¨hj`_4s#FdFª `tª±klmkl\`*swmohfgkldfmonmtL\NvHpJ`|q¨Jmohfdjx*mo|_rdÃz` u
\NvHp3`|q¨Jmohjdfxº¢pit|li)¨3mohfdfx{ Ì °±s\i)s1¨J``nhf`sws	|w`_4it|q«¢it¨hj`)ª
Ì mo_4itdfn u `xmt_4pJmoswdfkqdjmon_r`kl\m u s1it|w`o`n^`|lithfh¯vxhjitsqswd ¹ ` u itxxmo| u dfn^4kqmk  m4x|wdfkq`|qdji O
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	_r`kl\m u s%itxxmo| u dfn^klmkl\^`9swpi)kldjith u `xmo_rp3moswd¯¥
kqdjmonmt$kl\`*thjmo¨^ith u mo_4itdfn
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!¤o`|qswg^s (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
!*_r`kq\^m u sritxxmo| u djn^kqmkl\^`djnNkl`| u `p3`n u `n^x`mtkl\^`
hfmexith;swmohjgekldfmon^s	i)k`Yitx\d¯kl`|qi)kldfmon;ª
[\^`4n^mone¥¾mU¤t`|wh¡itpp^djn u mt_'i)djn u `xmo_rp3mtsqd¯kldfmon@_r`#kl\^m u s*xYitnÄ¨3`m)<kq\^`'cex\  it|w³mo|9m)
kl\`4swg^¨^s~kl|qgxklg|qdfn^ Zcex\Wg^|xmo_rp^hf`_r`nNkmo|djnNkl`|wFitx`rswvHswkq`_ 9k¦vHpJ`tµ!kl\^`rhji)kl`swk*¨J`dfn^|w`#¥
hji)kl` u kqm9¨^hjmHx«itg^swsqdjitn'`hjdf_rdjn^i)kldfmonrkl`x\n^dj²Wg^`s) `Yitx\4¨^hfmex«xmo|q|w`swp3mon u djn*kqmi u d¯3`|q`nNk
sqg¨ u mt_'i)djn ,ª9´%kykl\`xmonNkqdjnWg^mogs9hj`#¤o`hFµ+dfnkl\^`xmonNkl`,zHkmtBisqg¨^swkq|qg^x#klg^|wdjn^_r`kq\^m u µ;mon^`
\its9kqm u `Yith  d¯kl\@itn»mopJ`|qi)klmo|i)xkldfn^mon»dfnWkq`|~Fitx`¤)it|qdjit¨^hf`s  \^mtsq` u djswx|w`kldf³Yi¢kldfmon@dfs9kl\^`
cex\Wg^|1xmo_rp^hf`_r`nWk	mtkl\^`9ohfmo¨i)h+mop3`|li)kqmo|Y¬ o®¶µj¬âEU®Zª
Ì mo_4itdfn u `xmo_rpJmosqd¯kldfmon-_r`kq\^m u s  `|w` ¹ |wswk u `¤t`hfmop3` u  mo|B`hfhjdfpkldfxsw`xmon u ¥¾mo| u `|p^|wmo¨e¥
hf`_rsµHkit«Wdfn^i u ¤)itnNklito`m);kl\^`	swkq|qmon^|q`tg^h¡i)|qd¯k¦v'm);kl\^`dj|<sqmohfgkqdjmonsits  `hfh;i)s<mt+kq\^`s~vH_¥
_r`kq|wv Fmo|kq\^` u mo_rdjni)n^x`mtkl\`s~ve_r_r`kq|qdfxpit|~k %mtkq\^`*mop3`|li)kqmo|qsdfnN¤omoh¯¤o` u ¬ tN®Zµj¬â¢®Zµj¬ ­®¶ª
[\^`1sqd¯klgi¢kldfmon'dfsBhj`sqsBxhf`Yit|± mo|P\NvHp3`|q¨Jmohjdfx1mo|±_rd¯ze` u \WvHpJ`|w¨3mohfdfxº)pi)|lit¨Jmohfdjx_rm u `hfs<mtTxmo_¥
p^|w`sqswdj¨hj`©g^d u _r`x\itndjxsªyn^`\i)sklm u `ith  d¯kl\ ¹ |wswkw¥¾mo| u `| `tª ^ª*kq\^`°±g^hf`|9`²Hg^i)kldfmon^s
mo|ysw`xmon u ¥¾mo| u `|F`)ª ªkq\^`·	i¤Hdf`|¸¥~cHkqmo«t`s*`²Wgi)kldfmon^sswvHswkq`_rsmtB{ Ì °±sx\it|li)xkl`|qdf³` u ¨Nv
n^monH¥¦swvH_r_r`kq|qdfxmop3`|li)kqmo|qsµ  d¯kl\pJmoswsqdf¨^hj`swdjnog^hjit|swmohjgekldfmon^sª D \`nkl\`swvH_r_r`kq|qdfx4p^it|wk
dfs u mo_rdjni)nWk	mon^`xitns~kldfhjh!i)p^p^h¯vkl\^`*ithfomo|wdfkq\^_rs1¨g^djh¯k mo|%kl\`*s~vH_4_r`#kl|qdfxs~vHswkl`_rs  d¯kl\i
 `  _rm u d ¹ xi)kldfmon^sªP½¾Ln^m)kYµe mt|%`#zit_rp^hf`  \^`nxmonN¤t`xkqdjmtndfs u mo_rdjn^itnNkdjnkl\`9xmonN¤o`xkqdjmonH¥
u d¯Tgsqdfmon xYitsw`tµ u d¯3`|q`nNkitp^p^|wmNitx\^`s`,zedjs~kgsqdfn^ Ì dj|wdjx\hj`#kitn u º)mo|·1`g^_4itnn dfnNkl`|wFitx`
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xmtn u d¯kldfmon^s1its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mo¨^dfnkl|li)n^sq_rdfsqsqdfmonxmon u dfkqdjmonitn u itn 
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	4ithfomo|qd¯kl\_ itsdfn ¬ )®Zµ!¬f­:U®$itn u ¬¯­U¢®Zª
[\^`mt¨e}~`x#kld¯¤o`m)Lkl\`p^|w`sw`nNk  mo|q«dfs1kqm'swmoh¯¤o`kq\^`·iY¤Hdj`|~¥~cWklmo«)`s`²Wgi)kldfmon^s1 mo|xmo_¥
p^|w`sqswdj¨hj`©^m  s¨Wv iÄn^mone¥¾mU¤t`|wh¡itpp^djn u mo_4itdfn u `xmo_rpJmosqd¯kldfmon _r`kq\^m u µitn u _rmo|w`p|q`#¥
xdfsq`hfv¨Nviswg^¨^swkq|qg^x#klg^|wdjn_r`kq\^m u ªB[\djs  mo|q«`,zekq`n u sip^|w`¤Hdjmtg^sswklg u v3¬f­o­Y®  \djx\  i)s
xmtn^x`|qn^` u§ dfkq\@kl\` u `sqdfon§mti u mt_'i)djn u `xmt_4pJmoswdfkqdjmon@sqmoh¯¤o`| mo|9kl\`°±g^hf`|`²Wgi)kqdjmons
u dfsqx|q`kqdj³` u mong^n^s~kl|qgxklg|q` u kl|wd¡i)n^og^hjit|_r`sw\^`sª§´sdfn ¬¯­o­®ZµPkq\^`-_r`kq\^m u |w`hfdj`srmon§kl\^`
 mo|w_g^hji)kldfmonmtBi)n»i u^u d¯kld¯¤o`4cex\  it|q³k¦vHpJ`rithjtmo|qd¯kl\^_  \^`|q`kq\^`dfnWkq`|~Fitx`xmon u d¯kldfmon^s9`,zH¥
p^|w`sqs'kl\^`xmonNkldfnWg^d¯k¦v£mtkl\^`n^mo|q_4ith©gHz xmo_rp3mon`nNklsª1m  `¤t`|µ	dfn kq\^`p^|w`sw`nNkxYi)sq`tµ
kl\`xmt|q|q`sqpJmon u dfn^-©gHz¤t`xkqmo|yxmo_¨^dfn^`s9xmonN¤o`xkqdf¤t`'i)n uu d¯Tgsqd¯¤o`kl`|q_rsª	[\^`p^|wmopJmosq` u
`#zHkq`n^swdjmon»xmon^sqdfswkqsydfn»itp^p^h¯vHdjn^-isq`pit|li¢kl`kq|q`Yi¢kl_r`nNkkqmkl\`sq`k  m-kq`|q_rs;djnpit|wkqdjxg^hjit|µ
 mo|kl\^`xmonN¤t`xkqdf¤t`©gez¤o`xklmt|µ Ì dj|wdjx\^hf`kxmon u d¯kldfmon^sit|q`dj_rpJmosq` u monx\^it|litx#kl`|qdfswkldfx¤)it|wd¯¥
it¨^hf`sPxmo|q|w`sqpJmon u djn^klm*dfn^xmo_rdfn^  iY¤o`sª<ceg^x\'iy |lit_r`  mo|w«\itsP¨J``n'i u mtpkl` u ¨Nvrsw`¤o`|lith
itgkq\^mo|ws# sq`` mt|djn^s~kitnx`9g^it|wkq`|qmtn^d!itn u cHkqmohjxdjs¬â¢ao® ,ª
[\^`*xmon^x|q`#kl`*dj_rp^hf`_r`nNkli)kldfmonm)kq\^`_4`#kl\^m u djs u mon`*dfnkl\^`xmtnWkq`#zHk1mt±i©m  sqmoh¯¤o`|
 \^dfx\dfs±¨itsw` u mon4ixmo_¨djn^` u'¹ ndfkq`1`hj`_r`nNk,º ¹ n^dfkq`1¤tmohfg^_r` mt|q_gh¡i)kqdjmtn'monrg^nswkl|wg^xkqg^|q` u
kl|wd¡i)n^og^hjit|±_r`sw\^`sB mo|kl\^`swpi)kldjith u dfsqx|q`#kldf³Yi)kqdjmonTª±[dj_r`1djnNkl`o|li¢kldfmon'm)3kq\^`|q`swg^h¯kldfn^sw`_rd¯¥
u dfsqx|q`kq``²Hg^i)kldfmon^s*djs*mo¨klitdfn^` u g^sqdfn^ihfdjn^`it|qdf³` u ¨i)x«  it| u °±g^hj`|df_rp^hfdjxdfksqx\^`_r`o¬¯­3Et®¶ª
´si|w`sqghfkµ+`Yitx\Äp^sq`g u mkldf_r`swkl`p@|w`²Wg^df|q`skq\^`sqmthjgkqdjmtn@mt<i-swpit|qsw`rhjdfn^`Yi)|9swvHswkq`_  mo|
kl\`y©m  ¤)it|wd¡it¨hj`sª±½¦nkl\^dfs  mo|q«Rµ^kl\`yn^mone¥¾m¤o`|wh¡i)p^p^dfn^ u mo_4itdjn u `xmt_4pJmoswdfkqdjmonithfomo|wdfkq\^_
dfsyg^sq` u  mt|yi u ¤)itnxdfn^-kl\^`swmohfgkldfmon»i)k`Yitx\»df_4phjdfxd¯k9kldf_r`swkl`p;ª´hfo`¨|litdfxYithfh¯vsqpJ`Yi)«Hdfn^^µ
kl\`cex\  i)|q³ithfomo|qd¯kl\_/dfs`²Wg^d¯¤)ithf`nNkklm»ioi)xmo¨^d<dfkq`|qi)kldfmonÀitp^phjdf` u kqm»ihjdfn^`it|swvHs~kl`_
 \^mosw`y_4i)kl|wd¯z'\i)s%i¨hjmHx«rswkl|wg^xkqg^|q`)ªP´ sqg¨^swkq|qg^x#klg^|wdjn^kq`x\^ndj²Wg^`9xitn¨J`yitpp^hjdf` u kqmkq\^djs
_4i)kl|wd¯zdjnÄmo| u `|9klmmo¨klitdjnÄi g^hfhfvdf_rp^hfdjxdfksqx\^`_r`dfnÄkq`|q_rs*mt<djnNkl`|wFitx`'gn^«Wn^m  n^sª'½¦n
mog^|	itp^p|qmNitx\TµJkq\^`dfnNkl`|~Fitx`g^n^«Wn^m  n^sit|w`nWg^_r`|qdfxYith$©geze`s;_rmo|q`p^|q`xdfsq`h¯voµ3kl\^`¤o`xklmt|
mt$dfnWkq`|~Fitx`g^n^«Wn^m  n^s1dfs1xmo_rp3mtsq` u mt u dfsqx|q`kq`xmonN¤o`xkld¯¤o`*©geze`sxmo_rp^gkl` u mondfnNkl`|wFitx`
` u o`sBg^sqdfn^kl\^`1itpp^|qmYzedj_4i)kq`df`_4itn^n4sqmoh¯¤o`|<m)+me`t¬âtU®Rmonrmon^`\itn u µi)n u µNmonrkl\^`mtkq\^`|
\itn u µmt u djswx|w`kl` u d¯Tgsqd¯¤o`©^geze`s1xmo_rp^gkq` u mondjnNkl`|wFitx`9kl|qdjitn^thj`sª
1`h¡i¢kl` u mo|q«Ws% mo|Bkl\^`9swmohfgkldfmonmt!kl\`9°±g^hj`|mo|·	i¤Hdf`|¸¥~cHkqmo«t`s1`²Wgi)kldfmon^sxitn¨J`yxhjits~¥
sqd ¹ ` u its mohfhjm  s O
 u `#¤o`hjmop_4`nNk%mt3ithfo`¨|litdfxp^|q`xmon u dfkqdjmon`|qsP¨i)sq` u mon4i u^u dfkqdf¤t`ycex\  it|q³ mo|w_g^hji)kldfmon^s
 mo|
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 u `#¤o`hjmop_4`nNkmt u mt_'i)djn u `xmo_rp3moswdfkqdjmtn-sqmoh¯¤o`|qs%¨^itsq` u mon-i)p^p^|qmtp^|qdji)kl` mo|w_g^hji)kldfmon^s
dfnkq\^`xmonNkqdjnWg^mogs	xitsq`4¬ )at®¯¥,¬ :¢®¯¥,¬ t¢®ZªP[\^`p^|q`sq`nWk	swkqgk¦v mohfhjm  s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[\^`pi)p3`|	dfsmo|wNitn^df³` u its1 mohjhfm  sª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